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Determination of Total IgE by ELISA 
in Tubes and Plates Compared with PRIST 
N A N C Y  K. B A Y N E  a n d  K E N N E T H  P.  M A T H E W S  
D i v i s i o n  of  A l l e r g y ,  D e p a r t m e n t  of  I n t e r n a l  M e d i c i n e  
U n i v e r s i t y  of  M i c h i g a n  M e d i c a l  S c h o o l ,  A n n  A r b o r ,  M i c h i g a n ,  U S A ,  48109  
( A c c e p t e d  A p r i l  20, 1982) 
lgE was measured by ELISA in tubes and in microtiter plates, 
the results being compared with PRIST data. The recommended 
readings of the tube contents in a spectrophotometer (SPM) were 
compared with results using a multi-channel photometer (MCP). 
Geometric mean values (International Units) and standard devia- 
tions of 44 normal sera examined by the 3 different methods were: 
PRIST 16.2 _ 4.0: SPM 15.6 ± 4.9 and MCP 18.4 ± 4.4. Correla- 
tion coefficients were: PRIST-SPM r ----- 0.98: PRIST-MCP r ---- 0.98; 
and SPM-MCP r ---- 0.97. Intra- and inter-assay coefficients of varia- 
tion were smaller for MCP than for SPM. In addition, reading in 
microtiter plates was much faster, while having little effect on 
sensitivity. 
IN RECENT YEARS IGE HAS BEEN MEASURED in m o s t  
l abora to r i e s  ( including our  own) by the  pape r  radioim- 
munoso rben t  t e s t  (PRIST) (1). Due to r ecen t  advances  in 
methodology  of the  enzyme-l inked immunosorben t  assay 
(ELISA)  t echn ique  (2) as well  as a des i re  to reduce  
radioact ive  was te  and exposure ,  a s tudy  was under t aken  
to eva lua te  a commercial ly  available E L I S A  tes t  kit. This 
s tudy sought  to compare  resul ts  of E L I S A  measu remen t s  
of to ta l  I g E  in tubes  v e r s u s  mic ro t i t e r  p la tes  as well  as 
to p rov ide  f u r t h e r  da ta  compar ing  re su l t s  wi th  P R I S T  
m e a s u r e m e n t s .  
MATERIALS AND METHODS 
PRIST assays: 
Phadebas IgE PRIST kits were purchased from Pharmacia 
Diagnostics, Piseataway, NJ 02052, USA (product number 
61196). The procedure is detailed in the product information. 
Anti-IgE covalently-coupled paper discs were allowed to in- 
cubate with the test sera or standards. After washing, the discs 
were incubated overnight with 100 #l of 125I-anti IgE. Unbound 
radioactivity was removed by washing, and radioactivity of the 
125I-anti-IgE bound to the test serum IgE was then measured 
in a gamma counter. 
EL1SA measurements: 
The "Enzygnost IgE" kit is product number 967361 of the 
Calbiochem-Behring Corporation, La Jolla, CA 92037, USA. 
Following product instructions, test specimens were incubated 
in tubes coated with goat anti-human IgE following which 
peroxidase-labelled rabbit anti-human IgE, enzyme substrate 
and sulfuric acid were successively added. The tubes were read 
in a spectrophotometer (SPM) at a wavelength of 492 nm, as 
recommended. In addition, samples were read on a multi-channel 
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photometer (MCP). In order to read samples in this way, 280 
~[ of each final reaction mixture was transferred to the wells 
of microtiter plates. The plate was read approximately 25 min 
after stopping the reaction. 
Test sera: 
Forty-four normal adult sera were evaluated by the three dif- 
ferent methods. Individuals were asked to complete brief ques- 
tionnaires relating to history of allergies. 0nly sera from those 
with all negative replies to a history of asthma, hayfever, 
eczema, atopic dermatitis and other allergies were included in 
the study. 
EXPERIMENTS AND RESULTS: 
The  g e o m e t r i c  mean  resu l t s  ( In te rna t iona l  units) and 
s t a n d a r d  dev ia t ions  of the  for ty-four  sera  e x a m i n e d  by 
the  t h r ee  d i f fe ren t  me thods  were :  
Method Geometric Mean Standard 
Deviation* 
PRIST 16.2 IU/ml 4.0 
ELISA - SPM 15.6 IU/ml 4.9 
ELISA - MCP 18.4 IU/ml 4.4 
Cor re l a t ion  coeff ic ients  were :  P R I S T - S P M  r = 0 . 9 8 ;  
P R I S T - M C P  r = 0.98; and SPM-MCP r = 0.97, as seen  in 
Table  1. Compar ison of individual  values  obta ined by the  
two  me thods  of r e ad ing  the  E L I S A  assay  is i l lus t r a t ed  
in Fig.  1. 
In addi t ion to the  analysis  wi th  normal  se rum,  six dif- 
f e r en t  pa t i en t  s e r u m  samples  w e r e  a s sayed  by each of 
the  t h r e e  methods .  These  samples  r a n g e d  f rom about  3 
to 3000 IU IgE/ml.  Six analyses  of each of the six pat ients '  
sera  were  per fo rmed  within a single assay run. The mean 
in t ra -assay  coeff ic ient  of va r i a t ion  (CV) of t he se  six dif- 
f e r en t  s e r u m  samples  was 4.8% when  t r a n s f e r r e d  to 
m i c r o t i t e r  p l a t e s  and r ead  on the  mul t i - channe l  
p h o t o m e t e r  and 7.5% when  r ead  by the  r e c o m m e n d e d  
p r o c e d u r e  on the  s p e c t r o p h o t o m e t e r .  
The  CV b e t w e e n  these  samples  on th ree  d i f ferent  runs  
was 9 .6% wi th  M C P  and 12.1% wi th  SPM. The  CV was  
not sys temat ica l ly  affected by the  level  of IgE  (see Table  
2). 
In addi t ion  to the  analys is  wi th  six d i f f e ren t  pa t i en t  
sera ,  a s ingle ki t-supplied control  was run  in 10 d i f fe ren t  
*These S.D., based on the anti-logs of the transformed values, 
are shown for comparative purposes but are not intended to 
reflect the much larger confidence intervals used clinically. 
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Fig. 1 --  N o r m a l  I g E  values. Correlation of  E L I S A - M C P  and 
E L I S A - S P M .  
TABLE 1 
CORRELATION COEFFICIENTS COMPARING 
THE DIFFERENT METHODS 
Methods Compared r Value 
PRIST-ELISA (SPM) 0.98 
PRIST-ELISA (MCP) 0.98 
ELISA (SPM)-  ELISA (MCP) 0.97 
TABLE 2 
COEFFICIENTS OF VARIATION COMPARING ELISA READ ON A 
SPECTROPHOTOMETER (SPM) AND ELISA READ ON A MLILTI- 
CHANNEL PHOTOMETER (MCP)  
COEFFICIENT OF VARIATION 
Method [ntra-assay Inter-assay 
ELISA - MCP 4.8 9.6 
ELISA - SPM 7.5 12.1 
assays  using the spec t rophotometer  and in 10 different  
assays  dur ing the multi-channel photometer .  The mean 
value of this control serum was 87.80 IU with a s tandard  
deviation of 7.38 when read on the MCP, yielding an inter- 
assay CV of 8.4%; the mean value of the same sample 
using the SPM was 88.60 with a s tandard  deviat ion of 
10.35 and an inter-assay CV of 11.7%. 
The detection limit of the ELISA assay using MCP and 
SPM was calculated as the smallest  single resul t  which, 
with a s ta ted  probabil i ty ,  could be dis t inguished from a 
sui table  blank. Using the mean blank resul t  _+ 2.5 stan- 
dard deviat ions,  the detect ion limit was calculated to be 
0.48 IU/ml using the MCP and 0.22 IU/ml using SPM. The 
sensi t ivi ty  limit also was de termined exper imenta l ly  by 
prepar ing serial two-fold dilutions of individual subjects '  
se ra  down to the point where  they no longer gave 
readings  g rea t e r  than the blank + 2.5 s tandard  devia- 
tions. Then the sens i t iv i ty  limit is the concentrat ion in 
the most dilute tube of the series which can be read above 
this detect ion limit. The mean values obtained for two 
different  individuals were 0.50 IU/ml by MCP and 0.34 
IU/ml by SPM. 
DISCUSSION 
Due to the normally very  low levels (nanograms/ml) 
of total  IgE in human serum, the technique used to 
measure  IgE must  be very sensi t ive.  The initial solid 
phase inhibition radio immunoassay for IgE (RIST)(3) 
gave falsely high values at  low IgE levels, but  resu l t s  
by PRIST are  highly sa t i s fac tory  (4). However ,  recent ly  
the E L I S A  technique has been found to be applicable in 
many areas  (2). I t  has as its major advantage  the fact that  
no radioact ive mater ia ls  are involved. Consequently, the 
problems of decay of assay mater ia ls ,  exposure  to radia- 
tion and disposal  of radioact ive  wastes  are el iminated.  
I t  does not require  expensive equipment  and is re la t ive-  
ly simple to car ry  out. A t  the same t ime the enzyme 
method offers degrees  of sensi t ivi ty  and specificity com- 
parable  to the radioimmunoassay.  Applicat ion of the 
E L I S A  principle to the measurement  of serum IgE ac- 
tual ly was proposed a decade ago by Hoffman (5) and 
subsequent ly  confirmed by o thers  (6), but the recent  in- 
t roduct ion of a commercial ly available kit for this pur- 
pose has s t imulated increased in teres t  in this procedure.  
In this s tudy we have compared resul ts  of E L I S A  
measurements  of IgE in tubes  versus  microt i te r  plates  
as well as comparing resul ts  with PRIST data. From the 
data presented,  it appears  that  the ELISA method yields 
total  IgE values very similar to those obtained from the 
well-accepted PRIST radioimmunoassay.  Our adaptat ion 
of the E L I S A  to reading  in a multi-channel photometer  
by t ransfer  of final reaction mixture  to microt i ter  plates  
increases  the ease and efficiency of obtaining resul ts .  
Geometr ic  mean values obtained using this adapta t ion  
correlate  well with those obtained following recommend- 
ed procedures ,  and the s tandard  deviat ions obtained by 
evaluat ing forty-four normal sera were comparable when 
ei ther  the ELISA-SPM, ELISA-MCP, or PRIST methods 
were used. Likewise the ELISA-MCP resul ts  corre la ted 
very  closely with the ELISA-SPM and PRIST resul ts .  
In addition, ELISA-MCP showed lower CV values in 
both inter-assay and intra-assay comparisons.  I t  is to be 
expected that  intra-assay variat ions would be less when 
microt i ter  plates are used, as all samples are read within 
a t ime period of approx imate ly  2 min. When read ing  50 
to 100 samples  on the conventional spec t rophotomete r ,  
it may take up to 50-100 min, which allows time for some 
minimal color change between the first  and last sample 
read. We found lower CV values with use of the multi- 
channel photometer  both with sera  having a wide range 
of IgE levels and with the control supplied in the kit when 
using the Enzygnost  E L I S A  method. 
As more physicians become familiar with the use (and 
limitations) of serum IgE measurements ,  reques t s  for 
these determinat ions  are increasing. Elevated values are 
commonly found in paras i t ic  diseases,  atopic diseases  
(allergic asthma,  rhinit is ,  eczema and urticaria),  bullous 
p e m p h i g o i d ,  some cases  of b r o n c h i o l i t i s ,  bron-  
chopulmonary aspergil losis,  ra re  cases of myeloma, liver 
disease,  and some types  of immune deficiency disease 
(Wisko t t -Aldr ich  syndrome ,  hype r - IgE  syndrome ,  
DiGeorge syndrome, Nezelof syndrome and others) (7, 8). 
The la t te r  instances are thought  to arise from a deficien- 
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cy of suppressor T cells regulat ing IgE formation, but 
IgE may be essentially absent  in other types of im- 
munodeficiency (eg. ataxia telangiectasia, X-linked agam- 
maglobulinemia). Measurements  of serum IgE may help 
to differentiate the above diagnoses from similar condi- 
tions, but the results  have to be in terpre ted in the light 
of other clinical and laboratory data. There also is 
evidence that  elevated serum IgE levels in young 
children are predictive of the subsequent  development 
of allergic disease (9). It  also is important  to compare 
results in children with normals for the same age, since 
IgE levels gradually rise from an almost undetectable 
level at birth to maximal levels by age 10 years (10). 
From the various analyses performed, we conclude 
that the IgE measurements  by ELISA correlate very 
well with the PRIST assays. ELISA is sensitive and 
reproducible, and when read in microtiter plates, it is 
much faster and improves replicability while having lit- 
tle effect on sensit ivity.  In addition to the above advan- 
tages, this procedure eliminates decay of assay materials, 
radiation exposure and radioactive waste disposal. 
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